Internet use has increased rapidly over the past 20 years, accompanied by a growing number of individuals whose Internet use has adverse effects on their lives. Yet no study to date has administered the Young's Internet Addiction Test (IAT) in the United States, nor has the reliability been assessed in a U.S. population. Thus, we aimed to: (a) assess the reliability of the instrument and (b) examine sociodemographic characteristics associated with the Internet addiction score. Participants included young adults 21-28 years of age, the third generation of a 50-year longitudinal cohort, the New England Family Study. The mean weighted kappa across all 20 items of the instrument was 0.45 and the median was 0.46. To examine correlates of the addiction score, we examined age, gender, race/ethnicity, education, partnership status, employment, social support, and depression diagnosis. In the fully adjusted model, those with social support had -3.96 (95% CI: -6.52 to -1.41) lower Internet addiction scores on average compared to those without social support. Also, those with a depression diagnosis had 3.28 (95% confidence interval [CI]: 1.03-5.84) higher Internet addiction scores on average compared to those without a depression diagnosis. Study findings suggest that Young's IAT had good reliability in a U.S. young adult population. Therefore, this measure can be a useful tool to measure Internet addiction in young adult populations in the United States. Future studies should examine the potential benefits of social support and depression treatment in Internet addiction among young adults in the United States.
Introduction
T he number of people using the Internet since its inception has grown substantially. In 1995, only 1 in 10 people in the United States used the Internet; as of 2015, 84 percent of adults and 95 percent of teenagers in America were online. 1 This increase has been accompanied by a concerning growth in the number of individuals whose Internet use has adverse effects, such as poor diet, sleeping problems, and increased risk of depression, in their lives. [2] [3] [4] [5] Although no consensus has been achieved in defining Internet addiction, Block characterized Internet addiction with the following four components: (a) excessive use, (b) withdrawal symptoms, (c) low tolerance, and (d) negative repercussions. 6 The prevalence of Internet addiction varies among populations, with reports as high as eight percent of adolescents in South Korea 7 to two percent of Norwegian youth. 8 While countries like South Korea have already implemented nationwide policies to curb this problem, 7 Internet addiction is still not recognized in the Diagnostic and Statistical Manual of Mental Disorders. Young compared Internet addiction to an impulse control disorder (e.g., similar to gambling) that can cause people's lives to become increasingly dependent on the use of Internet, and described the various services that employers, educators, and other institutions can offer to alleviate Internet addiction. Part of Young's research also included the development of the Internet Addiction Test (IAT), a 20-item measure that attempts to establish whether a respondent suffers from Internet addiction. 2 Young's IAT was the first test scale to be developed to measure the level of Internet addiction, followed by the Internet-Related Problem Scale (IRPS). 9 Validation studies such as Khazaal et al. found that IAT scores in a sample of 246 French adults were highly correlated with frequency of Internet use (r = 0.40). 10 Similarly, the IAT has been shown to correlate with self-diagnosed Internet addiction and the IRPS (r = 0.90). 9 The IAT also has moderate to high internal consistency based on a study of 86 men and women recruited broadly from the Internet. 11 However, no study to date has administered the IAT in a young adult U.S. sample or examined the test-retest reliability of the IAT in a U.S. sample. Thus, we aimed to (a) assess the test-retest reliability of the IAT in a young adult U.S. sample and (b) explore the sociodemographic characteristics correlated with a higher or lower overall IAT score among U.S. young adults. The results of this study will verify the reliability of IAT in U.S. population, therefore providing a reference for future U.S. Internet addiction studies to screen for Internet addiction and design interventions accordingly.
Methods

Sample and data collection
The sample under study was the third generation of a 50-year longitudinal cohort, the New England Family Study (NEFS). The NEFS is an intergenerational family cohort study established to follow up the adult offspring born to women enrolled during pregnancy as part of the United States National Collaborative Perinatal Project from 1959 to 1966. The third-generation cohort consists of 564 participants who were first enrolled as adolescents in 2004.
In 2013, these third-generation young adults were relocated through previously ascertained contact information, public location services, and Facebook searches. Once located, participants were contacted either by telephone or Facebook message and asked to participate. After completing the initial survey, a random subset of participants was then asked to complete a followup survey 2-6 weeks later. Both surveys were web-based and administered using DatStat Illume 5.1 (DatStat, Inc., Seattle, WA). All study procedures were approved by the Brown University Institutional Review Board.
Measures
The IAT consists of 20 questions, all measured on a 5-point Likert scale. The questions are scored from 1 to 5, with a score of 1 for the answer ''rarely'' and 5 for the answer ''always.'' Summative scores ranging from 20 to 49 are considered ''average'' online users. Scores ranging from 50 to 79 are considered to be Internet users experiencing occasional to frequent problems due to the Internet. Scores ranging from 80 to 100 are considered to be users suffering from significant problems due to their Internet usage. 2 The factors measured by the IAT are ''Withdrawal and Social Problems,'' ''Time Management and Performance,'' and ''Reality Substitute'' ( Table 1) . 12 All sociodemographic variables were self-reported. Age was assessed in years as a continuous variable; race/ethnicity was dichotomized as white, non-Hispanic or not. Education was dichotomized as college graduate or more versus not completed college or less; both technical college graduates and 4-year college graduates were considered college graduates. Employment status was also collapsed into a binary variable as employed versus unemployed; both part time and full time workers were considered employed. Marital status was categorized as partnered-those who reported being married or a member of an unmarried couple, or not partnered-those who reported being divorced, widowed, separated, or never married.
Social support was defined by responses to the question, ''How often do you get the social and emotional support you need?'' All those responding ''always'' or ''usually'' were considered to receive adequate social support, whereas those responding ''sometimes,'' ''rarely,'' or ''never'' were considered to not receive adequate social support. Depression diagnosis was defined as an affirmative response to the question, ''Has a doctor or other healthcare provider ever told you that you have a disorder (including depression, major depression, dysthymia, or minor depression)? Social support and depression were included as covariates because the literature suggests they are important constructs relevant to addiction. 13 
Data analysis
There were 117 participants who comprised the reliability sample, having fully completed all IAT questions in both the initial and followup surveys. The full sample, all those completing the initial survey, included 264 participants. v 2 tests for categorical variables and two-sample t tests were used to examine the difference between the full and reliability samples. Reliability of baseline and followup items was assessed by weighted kappa statistics, which were calculated for every item of the IAT. 14 The following criteria of strength of agreement were used to interpret the value of weighted kappa: <0.20 (slight), 0.21-0.40 (fair), 0.41-0.60 (moderate), 0.61-0.80 (good), and 0.81-1.00 (very good). The product-moment correlation was used to assess the reliability of the overall IAT summary score. We then used bivariate and multivariable linear regression among the full sample who completed all IAT questions in the initial survey (n = 264) to investigate the association between IAT score and sociodemographic characteristics, as well as social support and depression. Bivariate and multivariable analyses were conducted using linear regression to examine the relationship between Internet addiction scores and demographic characteristics, such as age, gender, race/ethnicity, level of education, employment status, partnership status, presence of social support, and depression diagnosis. All data analyses were conducted using STATA (College Station, TX; 2015).
Results
Descriptive analyses were conducted to tabulate demographic information for the full sample as well as the reliability sample ( Table 2 ). The mean age of the full sample was 25.0 and age ranged from 21 to 28 years. The full sample was predominantly female (59.5 percent), white, nonHispanic (90.1 percent), had a college degree or more (59.5 percent), and had adequate social support (77.3 percent). A minority of the full sample was partnered (40.5 percent), unemployed (17.4 percent), and ever had a depression diagnosis (22.4 percent). There were no significant differences between characteristics of the full sample and the reliability sample using a threshold of p < 0.05.
Test-retest reliability analyses showed the mean weighted kappa across all 20 items of the IAT was 0.45 and the median weighted kappa was 0.46 (Table 3) and prior depression diagnosis were found to have significant bivariate and multivariable relationships with IAT score. In the bivariate analyses, those who reported having social support had -4.02 (95% confidence interval [CI]: -6.35 to -1.69) lower IAT scores on average compared to those without social support (Table 4 ). This significant relationship persisted after adjusting for demographic characteristics and depression diagnosis (-3.96, 95% CI: -6.52 to -1.41). In bivariate analyses, those who ever received a depression diagnosis had 3.56 (95% CI: 1.11-6.02) higher IAT scores on average compared to those with no depression diagnosis, which persisted after adjustment (3.28, 95% CI: 1.03-5.84).
Discussion
The purpose of this study was to assess the reliability of IAT scores in a young adult U.S. sample and examine associations between IAT scores and demographic and psychosocial characteristics. There was a strong test-retest reliability between IAT summary scores (r = 0.85) and the 20 items in IAT with fair to moderate agreement. Based on the results, IAT is a reliable measure in a young adult U.S. population. Variation in IAT scores was not explained by considered age, gender, race/ethnicity, educational attainment, partnership status, or employment. However, social support and depression diagnosis were found to have significant independent associations with IAT scores.
Internet addiction is becoming a global phenomenon and recognized as a potential threat to health in countries where Internet use is prevalent. [15] [16] [17] [18] [19] It has started a debate among mental health experts as to whether Internet addiction should be considered a psychiatric disorder. Because Internet use is deeply embedded in people's daily lives, Young warned of adverse outcomes due to Internet addiction in three major places: households, schools, and work places. 2, 18 Yet, in this sample, there were no young adults who met the definition of Internet addiction in this study, with only 12 respondents reporting IAT scores greater than or equal to 50. A possible explanation for this result is that Internet addiction may be more prevalent in younger age groups than the sample age group in this study. 11 A study in Turkey reported higher Internet addiction prevalence among those younger than 19 years of age than those younger than 30 years of age. 20 Another potential explanation may be that the true prevalence of Internet addiction in the U.S. population is very low and not detectable in a small sample of 264. Finally, the lack of Internet addiction in this sample may be due to the fact that the sample is predominantly white, non-Hispanic, female, and has a college degree or more. Further research using a population-based sample is needed to assess the true prevalence of Internet addiction in the United States.
Results suggest that participants with a history of depression tended to have higher IAT scores. This aligns with studies in other countries that examined the relationship between psychological disorders and Internet addiction. [21] [22] [23] [24] Internet addiction has also been correlated with depression. 13, 21, 24 Another notable association was found between Internet addiction and social support. Results suggest social support is inversely associated with the Internet addiction score. Those with higher Internet addiction scores also reported less social support. Similarly, a study among Turkish adolescents found that poor perceived social support was related to high Internet addiction levels. 25 Social support has also been shown to play a significant role in preventing relapse among other addictive behaviors as well as recovering from mental illnesses. 26, 27 Further research is required to confirm whether social support may prevent relapse among Internet addicts.
Limitations to this study include its small sample size which may introduce type II error, thereby reducing power to detect significant associations. Also, the sample is not representative of the U.S. young adult population. For this reason, study findings may have limited generalizability. Due to the cross-sectional nature of the survey for the full sample, covariates such as depression and social support cannot be considered causally related. Future prevalence studies should include larger, more representative samples of the U.S. young adult population. Also, future studies examining predictors or correlates of Internet addiction should include those who selfreport as Internet addicts.
This study found the Young's IAT to have good reliability in a young adult U.S. sample. Therefore, this measure can be a useful tool to measure Internet addiction in young adult populations in the United States. There was a low prevalence of Internet addiction within the sample. Therefore, generalization of the results needs to be made with caution. For the true prevalence of Internet addiction in the United States, a population-based sample should be surveyed. Findings suggest that prior depression and social support should be considered when assessing risk for Internet addiction. 
